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^STTu, t. a disposable absorbent product 
5 p HSU, an 1-proved fastening tab. Specifically, the present 
invention rentes to a dispose absorbent product sue as d .per 
which comprises a fastening tab having an improved ability to attach 
absorbent product about a wearer. 

in nMrrlntlfl 1 r "1° "elated Art 

Disposable absorbent products are Known in the art^ Sue products 
include diapers, adult incontinent products, and the like and are 

p a ,y a t eo about a wearer's waist through the use of fastening 
Z The majority of c.-*rcially available absorbent products employ 
In adhesive fastening tab for fastening the product about the ..1st of a 
a^ Xc fasteners, such .s hoo k -.nd-loop fasteners, are Known 

the'art for use in connection with fastening tabs to fasten nposable 
absorbent products .bout the we.st ef . wearer. Surf M«ch,, . « 
fasteners have not been Introduced into widespread correal use. This 
t a number of reasons. Such mechanic., fasteners are typically 
E xpensive than adhesive fasteners. Since the m 
intended to be disposable, such mechanical fasteners have often been 
prohibitively expensive. 

Research efforts have been made toward the goal of reducing the cost of 
:r«cb."c.l fasteners thereby rendering them more suitable or use on 
the fstenlng Ubs of dlspos.ble absorbent products ower cost 
mechanical fasteners have been developed. Unfortunately n many 
instances, these low cost mechanical fasteners are not ble to rovide 
t „e level of attachment necessary to securely fasten a disposable 
absorbent product about the waist of a wearer. 
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Accordingly, it is desirable to develop fastening tabs for use on 
disposable absorbent products, which fastening tabs are configured or 
designed to make use of lower cost mechanical fastening materials whi e 
still providing an acceptable level of attachment. It is to this goal 
5 that the present invention is directed. 

Summa ry of %\\f invention 

in a first aspect, the present invention is directed to a fastening tape 
The fastening tape comprises a manufacturer's bond end which is attached 
10 to a disposable absorbent product and a user's end. The user's end is 
adapted to secure the disposable absorbent product on a wearer. The 
user's end of the fastening tab comprises a mechanical fastener component 
and is configured to have a disengagement ratio of at least 1.5:1. 

15 in another aspect, the present invention relates to a disposable 

absorbent product. The disposable absorbent product comprises an outer 
cover, a bodyside liner, and an absorbent core located between the 
bodyside liner and the outer cover. The disposable absorbent product 
further comprises a fastening tab comprising a manufacturer's bond end 

20 which is attached to the disposable absorbent product and a user's end. 

* The user's end is adapted to secure the disposable absorbent product on a 
wearer. The user's end comprises a mechanical fastener component and is 
configured to have a disengagement ratio of at least 1.5:1. 

25 In another aspect, the present invention relates to a fastening tab 
comprising a manufacturer's bond end which is attached to a disposable 
absorbent product and a user's end. The user's end is adapted to secure 
the disposable absorbent product on a wearer. The user's end comprises a 
mechanical fastener component and is multi-lobed. The lobes define a 

30 valley in said mechanical fastener component of at least 5 millimeters 
and an angle in said mechanical fastener component of from about 0 to 
about 60*. 

In , final aspect, the present Invention is directed to a fastening tab 
35 «hich comprises a aanufacturer's bond end .hich is attached to a 

disposable absorbent product and a user's end. The user's end .s adapted 
to secure the disposable absorbent product on a «.rer. The user s end 
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comprises a mechanical fastener component and is cut to define a shear 
channel in said mechanical fastener component. 

Rria f nacrription of *h° Drawings 
5 Fig. 1 illustrates a top plan view of a partially cutaway diaper 
according to the present invention. 

Fig. 2 illustrates a cross-sectional view taken along line 2-2 of Fig. 1. 

10 Fig. 3 illustrates one embodiment of a fastening tab according to the 
present invention. 

Fig. 4 illustrates an alternate embodiment of a fastening tab according 
to the present invention. 
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Fig. 5 illustrates an alternate embodiment of a fastening tab according 
to the present invention. 



Fig. 6 illustrates an alternate embodiment of a fastening tab according 
20 to the present invention. 

Fig. 7 illustrates an alternate embodiment of a fastening tab according 
to the present invention engaged with a loop material. 

25 Fig. 8 illustrates the fastening tab illustrated in Fig. 7 during 

disengagement of the hook material present on the fastening tab from the 
loop material. 

Fig. 9 illustrates an alternate embodiment of a fastening tab according 
30 to the present invention engaged with a loop material. 

Fig. 10 illustrates a cross -sectional view of the fastening tab 
illustrated in Fig. 9 taken along line 10-10 of Fig. 9. 

35 Fig. 11 illustrates an alternate embodiment of a fastening tab according 
to the present invention. 
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Fig. 12 illustrates an alternate embodiment of a fastening tab according 
to the present invention. 

Fig. 13 illustrates an alternate embodiment of a fastening tab according 
to the present invention. 

n Q ^ n»H QescxMion » Purred Fmbodiment 

in one aspect, the present invention relates to a fastening tab for use 
on a disposable absorbent product such as a diaper or adult incontinent 
product. The description which follows is in connection with a 
disposable absorbent infant diaper. Nonetheless, it is to be understood 
that the invention is equally applicable to other disposable absorbent 
products. 

The present Invention can best be understood by reference to the figures 
in which Fig. 1 Illustrates a top plan view, partially cutaway, of an 
infant diaper according to the present Invention. Dteper 10 compr ses an 
outer cover 12, a bodyslde liner 14, end an absorbent core 16 located 
between the outer cover 12 and the b«lys1de liner !4. The diaper !0 may 
optionally cont.1n w..st elastics 18 .nd le, elastics 20. The d„per 10 
also comprises fastening tabs 22. The fastening tabs 22 compnse a 
manufacturer's bond end 24 attached to diaper 10 and a user's end 26 
adapted to secure the diaper about the waist of a wearer. Su.table 
diaper components and configurations are shown, for example, in 
U.S. Patents 438,603 issued January 17, 1089, to Heyer et 
U S 5,176,668 issued January 5, 1993, to Bernardln; U.S. 5,176,672 
^sued January 5, 1993, to Bruemer et .1.1 U.S. 5,192,606 Issued 
March 9, 1993. to Proxmtre et .1.; U.S. Patent Application Serial 
No 08/096,654 filed July 22, 1993, in the name of Hanson et al. and 
U.S. Patent Application Serial Ho. 08/263,281 filed June 21, 1994, ,n 
the name of Dllnik et al. 

As used herein, reference to a manufacturer's bond end '« •■»-"»• 
refer to that portion of a fastening tab which is attached to the d.aper 
by the manufacturer of the diaper as part of the diaper production 
process. That is, the manufacturer's end is generally intended to be 
permanently attached to the diaper. 
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As used herein, reference to . user's end 1s Intended t. *• *•* 
portion of the fastening tab which 1s used by the consumer to fasten t he 
diaper about the waist of an Infant. The user's end of the fastening tab 
is generally designed to be refastenable such that the diaper can be 
fastened and ref.stened about a wearer through the use of the user end of 
the fastening tab. Thus, the attachment formed by the user end of the 
fastening tab is generally nonpermanent. 

Hethods of bonding the fastening tab 22 to the diaper 10 to define the 
manufacturer', end are known to those skilled In the art. For example, 
the manufacturer's bond end can be formed by adhesive bonding, son e 
bonding, a combination of adhesive and sonic bonding, thermal bonding, 
and the like. As discussed above, the method of attachment used to form 
the manufacturer's bond end 1s generally Intended to be I"*"*- A * 
can be seen from reference to Fig. 2, 1n the Illustrated embodiment, the 
fastening tab Is formed from a first substrate 28. The first subs rate 
is bonded to bodyslde liner 14 1. the area which forms the manufacturer s 
bond end 24 of the fastening tab. This bonding Is generally permanent 
and forms the manufacturer's bond end 24 of the fastening tab 22. 

The user's end 26 of the fastening tab 22 comprises a mechanical fastener 
component such as the hook material 32 illustrated in figs 1 and 2 . As 
used herein, reference to a mechanical fastener component 1s intended to 
refer to a material which is capable of mechanically engaging with a 
second mechanical fastener component. Examples of such mechanical 
fastener components Include hook or hooklike materials (mushrooms and the 
like) 1n combination with loop or looplike materials. It 1s also 
possible for the mechanical fastener components to have similar 
constructions which are capable of engaging with one another In the 
, embodiment Illustrated in Figs. 1 and 2. the hook material 32 Is adapted 

to engage with a loop material 34 located on the longitudinal end of 

diaper 10 opposite fastening tabs 22. 

A wide variety of hook or hooklike materials are known to those skilled 
5 1n the art. Suitable hook materials include those available from 
' Velcro U.S.A. under the trade designation CFH-15; CFM-22-1007; 

CFM-22-1121; CFM-22-1162; CFH-25-1003; and CFH-2g-1003, as well as those 
available from the Minnesota Mining and Manufacturing Company, St. Paul, 
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Minnesota, under the trade designation CS-200. Similarly, a wide variety 
of loop or looplike materials are known to those skilled in the art. 
Suitable loop materials include woven or knitted loops, such as those 
commercially available from Guilford Mills under the trade 
5 designation 34285, as well as nonwoven loop materials, such as those 
formed by spunbond, meltblown, or carding processes. Suitable nonwoven 
loop materials are disclosed, for example, in U.S. Patents 4,720,415 
issued January 19, 1988, in the name of Vander Wielen et al.; 5,336,545 
. issued August 9, 1994, in the name of Morman; 5,226,992 issued July 13, 
10 1993, in the name of Morman; in 4,663,220 issued May 5, 1987, in the name 
of Wisneski et al.; and in pending U.S. Patent Application Serial 
No 07/997,800 filed December 29, 1992, in the name of McCormack et al., 
all of which are incorporated herein by reference. In the illustrated 
embodiment, hook material 32 is illustrated as being located on fastening 
15 tab 22, while the loop material 34 is located on the outer cover 12 of 
diaper 10. Alternatively, the loop material may comprise the outer 
cover 12 of diaper 10. Thus, the outer cover 12 may comprise a material 
such as that described in U.S.S.N. 07/997,800 referred to above. Of 
course, it is possible to reverse the location of the hook-and-loop 
20 materials so that the loop material is present on the fastening tabs 22 
and the hook material is present on the outer cover of the diaper 10. 

The fastening tab 22 is configured to provide a disengagement ratio of at 
least 1 5-1. As used herein, the disengagement ratio is intended to 

25 refer to the ratio of the disengagement strength of the fastening tab 
design (in grams per linear inch) to the disengagement strength (in grams 
per linear inch) of a rectangular fastening tab formed from the identical 
materials but being rectangular in shape. The method by which the 
disengagement ratio is determined is set forth in greater detail below in 

30 connection with the examples. 

Many mechanical fastener components possess sufficient shear strength to 
be commercially viable for use on disposable absorbent products As used 
herein, reference to shear strength refers to the force required to 
35 separate the mechanical fastener components (such as a hook-and-loop 
material) when the mechanical fastener components are subjected to 
opposing forces in the plane of attachment of the components. 
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Conversely, H mechanical fastener components possess 1nsuff.c,ent pee! 
strength to allow for successful cohere 1.1 use of such matenals on 
disposable absorbent products. As used herein, reference to peel 
strength refers to the force reoulred to separate the mechamc, f stener 
components (such as a hook-and-loop material) when one component ,s 
subjected to a peel force. 

Accents have sought to design fastening tabs which possess Improved 

' " Specifically. Applicants have sought » 
of the fastener tabs such that, during pee! mode separation, a least a 
portion of the fastener tab 1s placed Into a shear mode prior to 

operation of the components. That 1s, since certain mechamc. 
fastening tabs tend to disengage more easily (with less force) in eel 
ZZrl than in shear mode, Applicants have sought to des,gn fast , 
tabs having a design which, when subjected t. peel mode forces, results 
^ the mechanic,, fastener components being placed Into a shear mode 

prior to separation. 

Typical fastening tabs employ , generally rectangular " 
mechanical fastener cogent attached across generally 1 « -re 
surface to the substrate from which the fastening tab is formed. By 
ter n, the configuration of the mechanical fastener components presen 
fastening tabs, Applicants can Increase the disengagemen strength 
of the fastening tab. This increase in peel strengt » * 

disengagement rati, as will be described in greater det.,1 below ,n 
connection with the examples. 

Thus the user's end of the fastening tabs of the present invention are 

on ngu^ed have a disengagement ratio of at least 

f at least 2:1, alternatively of at least 6:1, alternately of t least 
about 10:1, and still further alternatively of at least about 15.1. 

Figs. 3-13 Illustrate specific fastening tabs according to the present 
invention. Figs. 3-6 illustrate multl-l.bed fastening tabs F,g. 3 
mustrates a user's end of fastening tab 36. The user s end o 
astening tab 36 comprises a first substrate 38 to wh.ch a mechan cal 

ten component such as hook material 40 is attached^ The fastening 
Ub 36 defines a main, central lobe 42 and side lobes 44 and 46. The 



configuration of tlx central lobe 42 and side lobes 44 and 46 serve to 
define valleys 48 in the mechanical fastener component (hook 40). 

Applicants have discovered that formation of valleys 48 in the mechanical 
fastener components such as hook 40 can result in producing a 
disengagement ratio of at least about 1.5:1 when the valley In the 
mechanical fastener component has a depth 50 of at least about 
5 millimeters, alternatively of at least about 8 millimeters, 
alternatively of at least about 15 millimeters. Further, the side 
lobes 44 and 46 suitably define an angle alpha in said mechanical 
fastener component 40 with respect to centerline 52 and the inside 
surface of said side lobes of from about 0- to about 60'. Alternatively, 
the side lobes 44 and 46 define an angle 1n said mechanical fastener 
component of from about 10' to about 55'. By configuring the mechanical 
fastener component 40 to define the valley and angle alpha d.scussed 
,bove, removal of the mechanical fastener component 40 from a mating 
mechanical fastener component by removing central lobe 42 in a peel mode 
has been found to place side lobes 44 and 46 into , shear mode despite 
the application of peel mode forces. As discussed above, this ha been 
found to produce a mechanical fastening tab having a disengagement ratio 
of 1 5:1 or greater. Forming an angle alpha greater than about 10 has 
oeen found to assist in separation of the mechanical fastener components. 

Fig 4 illustrates an alternative embodiment of a fastening tab according 
to ihe present invention. In F1g. 4, like components of the fastening 
tab illustrated in Fig. 3 have like numerals. Again, as 1™** » 
F1g 4, the presence of valleys 48 and the angle alpha defined ,n the 
mechanical fastener component have been found to produce a fastening tab 
having a disengagement ratio of 1.5 or greater. The valleys 48 
illustrated in Fig. 4 possess a valley floor 54 which 1s 
perpendicular to centerline 52. The presence of the valley floor 54, 
which is generally perpendicular to centerline 52, has been found to 
increase the disengagement ratio compared to a similar embodiment such as 
that illustrated 1n Fig. 3 where no valley floor 54 is defined. 



Fig 5 illustrates a multi-lobed fastening tab such as that Illustrated 
in Figs. 3 and 4. The fastening tab of F1g. 5 defines three lobes 
(trilobal), central lobe 42, and side lobes 44 and 46. Again, the 
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numerals appearing in Fig. 5 refer to like elements as described above in 
connection with Figs. 3 and 4. The angle alpha defined by Fig. 5 is 
approximately 20 degrees, while the angle alpha defined by Fig. 3 is 
about 10 degrees. 

In Figs. 3, 4, and 5, each of the central lobe 42, side lobe 44 and side 
lobe 46 define a surface area occupied by said mechanical fastener 
component 40. For the purposes of this application, the surface area of 
a lobe will refer to that portion of said lobe covered by said mechanical 
10 fastener component, with said lobe being defined by a line which connects 
the lowest point of valley 48 with the nearest adjacent valley; or, in 
the case of a fastening tab comprising a single valley 48, by a line 
tangent to the lowest point defined by valley 48 and perpendicular to 
centerline 52. Thus, with respect to Fig. 5, line 56 serves to define 
15 the surface area of central lobe 42 and side lobes 44 and 46 which 
comprise the surface area of said lobes. Specifically, the area of 
lobes 42, 44, and 46 covered by mechanical fastener component 40 and 
located on the side of line 56 most remote from the manufacturer's bond 
end of the fastening tab constitutes the surface area of the lobes In 
20 the fastening tabs illustrated in Figs. 3, 4, and 5, the central lobe 42 
has a surface area which is at least about 50 percent greater than the 
surface area of at least one of the side lobes 44 or 46. As the 
fastening tabs illustrated in Figs. 3-5 are generally symmetrical about 
centerline 52, the surface area of central lobe 42 is at least about 
25 100 percent greater, alternatively about 200 percent greater than the 
surface area of both the side lobes 44 and 46. 

Fig 6 illustrates a bilobal fastening tab in which the reference 
numerals refer to like elements as the same reference numerals appearing 
30 in Figs. 3-5. 

Fig 7 illustrates an alternative form of fastening tab according to the 
present invention. With reference to Fig. 7, fastening tab 58 is 
illustrated in an engaged relationship with loop material 60. Fastening 
35 tab 58 includes a first substrate 62 to which a hook material 64 is 
attached. The hook material 64 engages with the loops of loop 
material 60. The fastening tab 58 defines shear channels 66 formed by 
cutting completely through fastening tab 58. The shear channels 66 form 
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an angle alpha relative to centerline 52 of fastening tab 58. Angle 
alpha is suitably from about 0' to about 60', alternatively of from about 
15* to about 55*. 

Fig 8 illustrates the fastening tab 58 of Fig. 7 being subjected to a 
peel force in the direction of arrow 68. As can be seen from Fig. 8, as 
the tip 70 of fastening tab 58 is pulled from an engaged relationship 
with loop material 60, shear channels 66 allow the hook material 64 to 
separate such that the hook material located between shear channels 66 is 
subjected to a peel force and the hook material located on the outside 
(relative to centerline 52) of shear channels 66 is subjected to both 
peel forces and to shear forces before separation from the loop 
material 60. This results In the fastening tab 58 having a disengagement 
ratio of greater than 1.5:1. 

Fig 9 illustrates an alternative embodiment of a fastening tab according 
to ihe present invention. In Fig. 9, fastening tab 72 comprises a first 
substrate 74 on which is attached a hook material 76. The hook 
material 76 is shown in an engaged relationship with loop material 78. 
The hook material 76 is attached to the substrate 74 such that an area 
along the width (direction perpendicular to centerline 52) is unattached 
to the first substrate, thus forming unattached edge 80 of hook 
material 76. The unattached edge 80 is defined by line 82 such that the 
area of hook material 76 located on the side of line 82 remote from the 
manufacturer's bond end of the fastening tab 72 is unattached to the 
first substrate 74. This can best be seen by reference to Fig. 10 which 
is a cross-sectional view taken along line 10-10 of Fig. 9. 

Thus, when edge 84 of the first substrate is subjected to peel forces as 
indicated by arrow 86, the unattached edge 80 of hook material 76 remains 
engaged with the loop material 78 until separation of the first 
substrate 74 from the hook material 76 reaches line 82. At that point, 
the unattached edge 80 of hook material 76 will be subjected to both 
shear forces and peel forces. It is desired that the unattached edge of 
hook material 76 has a length in a direction parallel to center ne 52 of 
at least about 2 millimeters, preferably of at least about 6 millimeters, 
preferably of from about 2 to about 10 millimeters. Such a configuration 
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has been found to produce a fastening tab having a disengagement ratio of 
1.5:1 or greater. 

Figs 12 and 13 represent alternate embodiments of fastening tabs 
according to the present invention. Again, like components of the 
fastening tabs described above have like numerals in Fig.. 12 end 13. 

Designs such as those Illustrated in Figs. 3. 4, 5. 11. et se, , provide 

advantage that , caregiver can grasp a single lobe or tab to remov 
the fastening tape. This makes use of the fastening tabs eas.er f«m the 
caregiver's perspective. The center lobe is most generally grasped to 
accomplish removal. 

Many of the designs illustrated in the figures have the advantage that 

y can produced in a "nested- configuration, thereby reducing waste 
associated with production and lowering the costs of such f,sten,ng tabs. 

Ifilj Procedures 

rStbt be tested 1s provided. Tbe fastening tab prises a 
first mechanical fastener component. The first mechanical fastener 
2 on nt of the fastening tab (typically the hook materia, * «ul have 
a maximum width of about 2 inches and a maximum length of a*u no • 
A sample of the second mechanical fastener component w,th wh,ch he f.rst 
mechanical fastener component 1s Intended to engage is a s< . pro, ,d£ 
The sample of the second mechanical fastener component (typ,c>lly the 
loop material) is at least about 0.25 inch wider and at least about 
6 inches longer than the fastening tab being tested. 

The following equipment 1s employed: 

A Sintech System 2 tensile tester having a computerized data "^"j 9 " 

/stem such as a 31ntech QAO System co«erc,»lly availab U fro. S n c . 

inc., P.O. Box 14226, Research Triangle Park, North Carolina 2 9-4226. 
; The tensile tester is equipped with a computerized data acquisition 

system capable of determining the peak load (tbe maximum load, measured 
„ gr".s, achieved between the designated start and end measured s, and 
he thre peak load (the average of the three highest peak load values, 



11 



10 



15 



measured in 9 r»s, between designated st.rt and end measurements) To 
determine the three peak load, the center Initiates a peak search after 
dftemmm, a load value which Is 5 percent greater than a first .,n,mum 
, rTrlng a peak search, the computer searches for the «x -» load 
value preceding a 5 percent decrease 1. load fro. said m*mm load 
v„ue This is identified as a peak. The computer then searches for the 
.l.lu value preceding a 5 percent 1ncre.se 1n load f*. said .In,- 
value and Identifies this value as the new .tn.mu. load value. A 
5 percent 1ncre.se In lead over this new .1M.U. load initiates another 
peak se.rch. This process continues until reaching the end measurement. 

* ,.5 pound rubber-covered handheld roller commercially available from 
Jhe.sult.nts international, Hentor. Ohio 4406.-1118 under the des„nat,on 
"lte. 6.2." 

All testing is conducted 1n . standard laboratory atmosphere of 
23-C ± 2-C and 50 percent ± 5 percent rel.tive hu»1d1ty. 

?^fmechanic.l f.stener cogent (typically a loop -at erl.l, Is 
securely runted on . hard flat surface, for example, by clipping one end 

h e.aterl.1 1n the dp of . clipboard, soothing the 
the surf.ce of the clipbo.rd, .nd cl..ping the other end of the mater, .1 
o t clipboard with a clamp such as that c.»erc1ally available ro. 
P h x P lies under the trade designation I0L Hodel No. 11240 he 
frst JLcal fastener cogent of the fastening tab to * Urt- » 
then applied to the second mechanical fastener component such that the 

rst mechanical fastener component present on the fastening tab Is f l y 
engaged with the second mechanical fastener component ,n a manner s,» l.r 
, to th.t in which the two would be engaged during the Intended use of the 
absorbent product on which the fastening Lb is to be used The 
*chan,c,l fastener components are engaged b, rolling the 4 p. un d 
roller across the mechanical f.stener components .nd b.ck aga n. Care ,s 
taken such th.t the only weight applied to the mechanical fastener 
,5 c onents 1s th.t of the 4.5 pound roller with no added 

from the handle of the roller or the tndivldu.l performing the test. The 
4 5 pound roller 1s rolled across the test specimen in the w,dth 
dimension of the first mechanical f.stener component. 
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The engaged fastening tab is then released from its mounting on a 
surface. The tensile tester has the following test parameters: 

5 Crosshead Speed 20 inches per minute (500 millimeters per minute) 

Gauge Length 5 inches (125 millimeters) 

Load Units Grams 

F,.n srale Load 5,000 grams (set the load range so the values 
Full Scale Load b y tween v 20 and 80 perce nt of the full-scale 

10 load) 

Start Measurement 0.10 inch 

End Measurement 2.5 inches 

Break Sensitivity 110 percent 

Peak Criterion 5 percent 

15 Extension Limit High 2.75 inches 

Both the peak load and the three peak average peel values must be taken 
between the start measurement and the end measurement. 

20 Start and end measurement values are dependent on the size of the area in 
which the first and second mechanical fastener components are in contact 
with one another. The values recited above were chosen for a 1/2 inch 
wide hook material (first mechanical fastening component). 

25 During the test, the fastening tab is peeled from the material with which 
it is engaged in the direction in which the fastening tab would normally 
be removed during its intended use. The end of the user's end portion of 
the fastening tab, opposite the manufacturer's bond end, is clamped in 
the upper jaw of the tensile tester. If the fastening tab is bilobal, 
30 only one lobe is clamped in the upper jaw. If the fastening tab is 

trilobal, the center or longest lobe is clamped in the jaw. The second 
mechanical fastener component (loop material) extending beyond the user's 
end of the fastening tab in a direction away from the manufacturer's end 
of the fastener's tab is clamped in the lower jaw of the tensile tester. 
35 The crosshead is started in motion. The data acquisition system records 
the peak load and the average of the three highest peaks. Six identical 
samples are tested and the average of the three peak averages for the six 
samples is determined. This average is normalized by calculating the 
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grams per linear inch based on the width of the first mechanical 
fastening component present on the fastening tab to give a test value. 

To determine the disengagement ratio, the above testing is repeated with 
a control composite employing the same second mechanical fastener 
component as in the above test procedure. The same first mechanical 
fastener component is also tested with the exception that the first 
mechanical fastening component is in the form of a rectangle 1.75 inches 
wide and 1/2 inch long. The rectangle of the first mechanical fastener 
component is adhesively and ultrasonically secured to a nonwoven 
substrate such that the entire surface of the first mechanical fastening 
component is adhered to the substrate and such that 12 millimeters of the 
substrate extends beyond one edge of the first mechanical fastening 
component, and so that at least 50 millimeters of the substrate extends 
beyond the other edge of the mechanical fastening component. In this 
way, a fastening tab is formed. A suitable adhesive is commercially 
available from Findley Adhesives under the designation H-2096. A 
suitable nonwoven substrate is a neck-bonded-laminate (ML) such as those 
described in U.S. Patent No. 5,226,992 issued July 13, 1993, to Morman. 
The NBL employed included three layers. The outer two layers were 
polypropylene spunbond layers having a basis weight of 0.85 ounce per 
square yard and being formed from 2-3 denier fibers. The center layer 
was an elastomeric film having a thickness of 0.0015-0.002 inch and being 
formed from Kraton" G2755, a polymeric resin available from Shell 
Chemical Company. 

The first and second mechanical fastener components are then engaged as 
described above through the use of the 4.5 pound roller. The peel 
strength of the rectangular mechanical fastener component is then 
determined as described above. This test is repeated six times, using 
new materials for each test, to determine an n = 6 three peak average 
peel strength. This number is then normalized by dividing by the 

1.75 inch width of the first mechanical fastener component to give a 

control value. 

The test value and control value are then used to calculate the 
disengagement ratio according to the formula: 
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Test Value 
Control Value 



This test is similar to American Society for Testing and Materials (ASTM) 
Test Designation D5170-91 "Peel Strength ("T"- Method of Hook-and-Loop 
Touch Fasteners.)" 
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Examples , „, , 

in the following examples, a hook material available from the Minnesota 
10 Mining and Manufacturing Company (3M). St. Paul, Minnesota, under the 
designation CS-200 hook is employed. The loop material employed 1s a 
knit loop material commercially available from Guilford Mills, Inc., 
under the trade designation 34285 loop. Six different fastening tabs are 
designed using the above materials. For each of the fastening tabs the 
hook material is adhesively and ultrasonically (about 6.25 percent bond 
area) attached to an NBL material having a basis weight of about 
4 1 ounce per square yard (described above In the Test Procedures 
section). The adhesive employed is provided on the CS-200 material as 
received from 3M. If the CS-200 is not provided with an adhesive 
20 backing, 3M double-sided tape (948y) can be used. The following 
fastening tabs are prepared: 

Fastening Tab 1 - This tab has the configuration generally illustrated in 
Fig 11 in which dimension 90 is 13 millimeters, dimension 92 is 
25 20 millimeters, dimension 94 is 23 millimeters, dimension 96 is 

17 millimeters, dimension 98 is 45 millimeters, and angle alpha is about 
45 degrees. 

Fastening Tab 2 - A fastening tab is prepared having the general 
30 configuration illustrated in Figs. 7 and 8 wherein the width of the hook 
material 64 (in a direction generally perpendicular to centerlme 52) is 
45 millimeters, the length of the hook material 64 (in a direction 
generally parallel to centerline 52) is 13 millimeters, and the shear 
channel 66 defines an angle alpha of 30 degrees. The distance between 
35 tip 70 and the adjacent edge of hook material 64 is about 13 millimeters. 

Fastening Tab 3 - A fastening tab is prepared having the general 
configuration illustrated in Fig. 6 wherein the hook material 40 has a 
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width of about 45 millimeters, a length of about 13 millimeters, and 
defines a valley 48 having a depth 50 of 5 millimeters. The fastening 
tab defines an angle alpha of about 20 degrees. The ends of the lobes 
not covered by the hook material 40 have a length of about 
13 millimeters. 

For Fastening tabs 4 and 5, the hook material is adhesively attached to a 
1.0 ounce per square yard spunbond material which is then adhesively 
attached to the NBL material. The hook material, spunbond material and 
NBL material are then ultrasonically bonded together (about 6.25 percent 
bond area). 

Fastening Tab 4 - A fastening tab is prepared having the general 
configuration illustrated in Figs. 9 and 10. The hook material 76 has a 
width of 45 millimeters, a length of 13 millimeters, and defines an 
unattached edge (80) having a length of 10 millimeters. The distance 
between edge 84 and line 82 is 23 millimeters. 

Fastening Tab 5 - A fastening tab is prepared identical to fastening 
tab 4 with the exception that the unbonded edge 80 is 5 millimeters in 
length and the distance between edge 84 and line 82 is 18 millimeters. 

Control Fastening Tab - A fastening tab is prepared from the same 
materials described above. The hook material has a width of 1.75 inches 
and a length of 0.5 inch. The hook material is adhesively attached to a 
1 0 ounce per square yard spunbond material which is then adhesively 
attached to a rectangular piece of the NBL material described above 
having a width of 1.75 inches and a length of 85 millimeters. The hook 
material, spunbond material and NBL material are then ultrasonically 
bonded together (about 6.25 percent bond area). Thirteen millimeters of 
the NBL material extend beyond one edge of the hook material to define a 
finger tab. The hook material is adhesively secured to the NBL material 
across its entire surface. 

The above fastening tabs are subjected to the testing described above to 
determine their disengagement ratios (individual fastening tabs 1-5 
compared to control fastening tabs). The results of this testing are set 
forth in Table 1. 
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TABLE f 



W£ dISS "°^ jzed ^ 

1 1389.3 413.2 793.9 8.4 

2 1602.4 207.4 915.7 9.6 

3 580.6 295.3 331.8 3.5 

4 

5 

Control 



3008.8 U2.6 1719.3 18.1 

2087.8 212.4 1193.0 12.6 

166.3 73.1 95 1 



• Testing was conducted at ambient temperature and humidity levels 
(~23*C; <50% relative humidity) 

1 In grams per linear inch 

2 Disengagement ratio 

As can be seen from the above data, the specific fastening tab designs 
described herein have a disengagement ratio greater than 1.5:1. 

Having thus described the invention in full detail, it will be readily 
apparent to a person of ordinary skill in the art that various changes 
and modifications can be made without departing from the spirit of the 
invention. All of the changes and modifications are contemplated as 
being within the scope of the present invention as defined by the 
following claims. 
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